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John E Haynes   
Frances Quinn  
Judith Miller  
University of New England 
 
 
Abstract: Teacher biography, as a reflective practice, was 
implemented in the context of Physical Education in a primary teacher 
education course at a regional Australian university.  Second year 
students were asked to provide descriptions of a critical incident they 
experienced at the primary or secondary level in a Physical Education 
or sporting context (N=214).  Their responses comprised the data for 
this study and the Structure of Observed Learning Outcomes (SOLO) 
Model was used to determine the levels of complexity of the responses 
to ‘alternatives for action’ associated with these incidents.  More 
responses were multistructural (48%), than relational (24%), and 
unistructural (23%), with extended abstract (3%) and the least, were 
prestructural (2%).  The responses varied for gender and mode of 
enrolment (on or off campus).  The findings that one third of students 
developed higher order (relational or extended abstract) responses 
challenge teacher educators to consider strategies to extend critical 
reflections.  
 
 
Background 
 
People learn from the continuity of their experiences, which can set up certain 
preferences and aversions and thereby influence future actions (Dewey, 1938).  Long-lasting 
attitudes can be unintentionally learned from school encounters, and it is these attitudes 
which Dewey argues are what counts in the future.  Consequently, preservice teacher 
education students (PSTES)1 come to teacher education programs with a particular set of 
ideas and feelings about what it means to be a teacher (Lortie, 1975; Wrench & Garrett, 
2012).  These memories from their past experiences in school are ingrained, especially 
critical incidents where emotions are strong and enduring (Calderhead & Robson, 1991; 
Humphries & Ashy, 2006; Morgan & Hansen, 2008; Petrie, 2008).  Such self-selected 
incidents, if left unchallenged or ignored, can influence the future teaching practices of 
primary school generalist teachers (Francis, 1997).  Fernandez-Balboa (1998) contends that 
one’s identity, or sense of self, is significant in terms of beliefs held, and approaches to 
teaching and learning.  In essence, the personal and the pedagogical cannot be separated and 
one affects the other: what teachers do is tied to aspects of their identity.  The personal 
experiences and critical incidents of PSTES have been shown to impact on the way they 
regard a subject and the confidence they have to engage with it, specifically for some subjects 
that may be perceived as difficult to teach such as Physical Education (PE) (Morgan & 
 
Preservice Teachers (PST) is more recently known in the New South Wales education directorate as Teacher 
Education Students (TES).  For consistency, Preservice Teacher Education Students (PSTES) will be used in this manuscript 
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Hansen, 2008).   
While the impact of experiences on PSTES personal identity and teaching practice is 
applicable across many subject areas, the specific problem at the core of this paper is the 
persistent and specific issue that strong aversions to Physical Education are carried into 
teachers’ futures.  These issues are often carried over from teachers’ own negative primary or 
secondary school experiences, with the ongoing result of constraining their subsequent 
experience and teaching of PE once they themselves are teachers.  School based incidents and 
experiences in PE or sport can have long term implications for the self-concept of the 
preservice teacher education student (Morgan & Hansen, 2008).  Notions of what it means to 
teach PE may be indelibly embedded in an individual’s psyche and until these are critically 
examined, then students are bound to repeat their own experiences in their teaching practices  
(Lawson, 1983; Morgan & Hansen, 2008; Ní Chróinín & Coulter, 2012). 
This problem relates in part to the setting and nature of the PE context that can give 
rise to highly charged memorable school based incidents and entrenched beliefs influencing 
individuals’ decisions, practices, and performance as future teachers of PE (Morgan, Bourke 
& Thompson, 2001).  It is common for PE classes to be conducted in more open settings and 
outdoor learning areas such as playgrounds.  In such circumstances, other teachers and 
students and sometimes members of the passing public can observe the students engaged in 
physical performances.  Even in an interior setting, such as a gymnasium or school hall, 
pupils’ performances are still ‘on display’ and their physical skills, or lack thereof, are open 
to scrutiny by their classmates.  For students engaged in a range of Key Learning 
Area/subjects, none are as public as PE in their display of learning.  This public display of 
motor skill learning is reported to make students feel they are placed in situations where they 
are apprehensive about participating fully (Dyson, 2006).  Such exposure, coupled with the 
common practice of PE being taught as a sport-based event (Kirk, 2006; Light, 2008), can in 
some instances, lead to a situation whereby individuals are singled out for undue negative 
attention (Tischler & McCaughtry, 2011; van Daalen, 2005).  These circumstances can often 
lead to feelings of self-consciousness and negative self-concept (Pill, 2010).   
Hence, an important part of preservice teacher education, especially in relation to PE, 
involves facilitation of PSTES reflections on their own stories as learners.  This practice is 
suggested so students do not replicate unexamined approaches to their own classroom 
practice based on their own un-interrogated experiences (Walkington, 2005).  The previous 
PE experiences, which have become a chapter of “teacher’s stories to live by” also “offer 
many possibilities for change through retelling and reliving stories” (Clandinin, Pushor & 
Orr, 2007, p. 9).  Through enhanced awareness and understanding of their own stories and 
experiences, PSTES can challenge themselves and enhance their teaching performance (Lee, 
2005). 
One powerful way to help effect positive change, by recasting experiences, is through 
teacher biography reflective exercises, which have been adopted internationally in relation to 
the development of generalist primary school teachers’ identities (Kim & Tan, 2011).  
Engaging in teacher biography as part of their teacher education preparation is beneficial for 
PSTES, enhancing the practice and quality of PE in primary schools, by helping teachers to 
avoid some problematic teaching practices (Cardinal, Yan & Cardinal, 2013).  Teacher 
biographies and the power of these experiences have an international appeal in helping 
PSTES develop a positive PE teaching identity (Cardinal, Yan & Cardinal, 2013; Curtner-
Smith, 2007; Garrett & Wrench, 2007, 2008; Matanin & Collier, 2003; Morgan & Hansen, 
2008).  
The activity of including the teacher biography in the context of preservice teacher 
education programs has been reported previously by Haynes, Miller and Varea (2016), with 
the findings indicating that older students who have greater life experience, provided a more 
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enlightened recasting of their school-based experiences.  However, there remains a broader 
question of the depth of this reflection activity.  These reflective tasks can be a powerful and 
authentic form of learning, and therefore could be the basis of a purposeful assessment task.  
This experience leads to two important considerations in the design of teacher biography as a 
learning and possible assessment activity for PSTES: 
• There needs to be a mechanism for assessing the quality of response to teacher 
biography work that is content and value-neutral. 
• The framing of teacher biographies is important.  The questions and cues need to be 
scaffolded to facilitate the relational thinking that is essential for teachers to apply 
information to different problems and domains (Biggs, 1999, p. 67). 
Potential solutions to both of these design imperatives are provided by the Structure 
of Observed Learning Outcomes (SOLO) model (Biggs & Collis, 1980), a generic taxonomy 
that can be used to analyse the quality of students’ responses to any cue, and also to guide the 
framing and scaffolding of questions designed to elicit higher order responses.  
In this study, we are exploring the understanding of the role of teacher biography to 
progress the deconstruction of PSTES critical incidents as part of reflective practice, and 
investigating the levels and depth of the responses from the teacher biography exercise.  Two 
of the three authors incorporated a teacher biography exercise as one of the learning activities 
for primary PSTES, and applied the SOLO taxonomy to assessing the quality of responses to 
this task.  The research questions we are addressing are: 
• What is the quality of reflection provoked by a teacher biography task, as assessed by 
a SOLO analysis of the complexity of responses to the task? 
• Are there differences in the complexity of teacher biography responses across 
categories such as gender and mode of study? 
In the following section a description of the SOLO model, as the conceptual 
framework of this study is provided. 
 
 
The SOLO Model 
 
The SOLO model, previously referred to as a taxonomy, as proposed by Biggs and 
Collis (1980) can be used as a generic measure of the quality (and hence complexity) of 
responses to questions or cues across different disciplines.  The model has been validated for 
use in a large range of disciplines (Hattie & Brown, 2004).  SOLO is a neo-Piagetian model 
based on a developmental schema of classifying learning or levels of thinking in terms of 
their complexity, thus enabling the assessment of the quality of responses across any learning 
context. 
The development of the Biggs and Collis (1980) SOLO model was strongly 
influenced by the well-known work of Piaget (1952) about how individuals learn.  Biggs and 
Collis built on Piaget’s (1952) ideas of stage theory and constructivism, along with the 
theories of Dienes (1960), Bruner (1966) and others, to formulate the processes involved in 
the SOLO model.  
Based on the neo-Piagetian view of constructivism, the SOLO model comprises a 
hierarchy, of the levels of intellectual abstraction at which individuals of a particular age may 
function.  The model includes five modes of learning: the sensorimotor; ikonic; concrete 
symbolic; formal; and, post formal.  In those subject areas in which the upper secondary 
school students are particularly competent (and likely to continue into tertiary study) formal 
mode functioning may be observed (Collis & Biggs, 1991).  Some learners never reach the 
formal stage, at which the foci of interaction are theories and abstractions, rather than the 
more declarative knowledge of the concrete symbolic stage.  Most individuals do not achieve 
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the post-formal stage, which involves extending theory systems themselves.  With increased 
retention rates in the senior years of schooling, it is likely that increasing numbers of senior 
students are operating throughout their studies at the concrete-symbolic level (Biggs & 
Collis, 1991).  Within each mode there are different levels of response, which form one or 
more cycles of learning.  The SOLO levels within each mode are based, in part, on the 
number and organisation of ‘elements’ contained in responses.  “The elements are units or 
‘bits’ of data relevant to the cue or question being responded to by an individual” (Biggs & 
Collis, 1982, p. 26) To undertake an analysis using SOLO, the response levels are categorised 
through the thorough and iterative determination of their complexity.  A ‘no’ or an irrelevant 
response is classified as prestructural (P), a limited response, based on a single relevant 
aspect is classified as unistructural (U).  Higher ranked responses may be either 
multistructural (M) whereby responses take account of several elements, or relational (R) 
responses that incorporate the interrelationships between elements.  Finally, extended abstract 
(EA) responses represent an extension beyond the relational response in one mode to form a 
new single, more complex element of the next, more abstract mode.  In a significant 
departure from classical Piagetian stage theory, the SOLO model recognises that individuals 
may ‘operate’ at different levels when responding to different intellectual challenges, or even 
under different environmental circumstances.  
SOLO has been recognised as a useful model for measuring cognitive attainment and 
learning (Biggs, 2012; Slack, Beer & Armitt, 2003).  A simplified yet useful version of the 
SOLO model, devised by Panizzon (1999; as cited in Haynes, 2009, p. 65), is shown in 
Figure 1.  
 
 
Figure 1: SOLO modes, levels and cycles of learning (Haynes, 2009, p. 65) 
 
Figure 1 highlights four possible pathways of development – ‘A,’ ‘B,’ ‘C,’ and ‘D’ 
within the model.  The typical pathway or course of optimal development assumed by stage 
theorists, (such as Piaget, 1952) in which a stage emerged and replaced its predecessor is 
represented by arrow ‘A’.  This singular pathway is also a possibility within the SOLO 
model, however, in the majority of instances, growth within higher modes is supported by 
earlier modes.  Alternatively, learning may involve the application of only one mode (arrow 
‘B’) termed ‘unimodal’ functioning.  In contrast, arrows ‘C’ and ‘D’ represent multimodal 
learning.  Arrow ‘C’ according to Biggs and Collis (1991, p. 70) “demonstrates top-down 
facilitation of lower-order learning” as it identified those instances in which an individual 
uses higher-order modes to improve their performance in a mode acquired earlier.  
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Arrow ‘D’ is a ‘bottom up facilitation of higher-order learning’.  In this case, modes 
acquired earlier are utilised to achieve learning in a developing mode.  Such a pathway could 
be demonstrated in PE classes if students undertook activities in ikonic and concrete 
symbolic modes, such as moving body parts in a particular way, that facilitated their 
understanding of an abstract concept such as internal forces related to biomechanics, within 
the formal learning mode.  With the exclusion of children of very young age, the SOLO 
model implied that a number of modes of learning were available to an individual for any 
particular learning situation. 
Biggs and Collis (1991) hypothesized that for an individual to move from one cycle to 
the next there must be dissatisfaction, and being challenged with a problem appears to be a 
factor likely to promote change.  Furthermore, these two authors also reinforced the idea that 
modal shifts occurred when individuals were forced to reorganise their prior knowledge when 
they attempted to solve a new problem.  Accordingly, challenging the mindset of PSTES by 
inviting them to revisit a particular problem may initiate a change from one level or mode of 
thinking to another.  This notion links with the ideas of Pines and West (1986) who espoused 
the importance of a conflict situation for cognitive growth.   
 
 
Method 
 
This section provides information pertaining to the SOLO analysis of the PSTES descriptions 
of the critical incidents from their schooling, alluded to in the teacher biography exercise. 
There are seven sub sections commencing with the context of the study. 
 
 
Context 
 
This study was conducted within a tertiary institution located in a regional area of 
New South Wales, Australia.  All the participants were enrolled in an education teaching 
degree, which provides instruction to generalist primary school teachers.  The term generalist 
indicates that the graduating teachers are required to teach all six primary school Key 
Learning Areas (KLAs) (i.e., subjects). 
 
 
Participants 
 
There were two groups of students enrolled in the core pedagogy units for Primary 
School PE as part of their K-6 teaching degree.  The mode of study differentiated the cohorts, 
as outlined in Table 1.   
 
Cohort 1: ON Campus, 2nd year   Male  Female   Sub total 
                              14  52   66 
Cohort 2: OFF Campus, mostly 4th year Male  Female   Sub Total 
                                                            19  129   148 
Number        33  181   Total 214 
Table 1: Participant details 
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The average age of the PSTES varied with the mode of study: specifically, the on 
campus students were 20 years of age whilst the off campus cohort were 32 years of age.  The 
ratio of females to males was slightly higher than is usual within the NSW primary school 
teaching profession (80%) (NSW Department of Education, 2018) with the percentage in this 
study of 88% female. 
 
 
Teacher Biography Activity 
 
During the early teaching weeks of the semester the PSTES privately undertook a 
compulsory written reflective analysis, which was then submitted to the unit coordinator.  
They were prompted to choose any memorable incident that they were involved with or 
witnessed from their primary school PE lessons (either positive or negative) and initially 
describe the incident in detail.  They then analysed the incident taking into consideration five 
questions: (i) what happened; (ii) who was advantaged or disadvantaged; (iii) how might 
others give meaning to the incident; (iv) how could the incident be handled differently from 
your perspective as a PSTES (alternatives for action); and, (v) what were the taken for 
granted assumptions from the perspective of both the teacher and the students (Francis 1997; 
Miller, Wilson-Gahan & Garrett, 2018).  This report is based on answers given to question 
(iv), namely, how could the incident be handled differently from your perspective now as a 
PSTES (alternatives for action).   
 
 
Data Analysis 
 
There are two broad categories of the analysis.  Initially, Leximancer was used to 
identify the co-occurring text, which then became the basis for the second form of analysis, 
namely, SOLO coding.   
 
 
Leximancer Analysis  
 
The preliminary textual data relevant to the question about their PE lesson incident 
were extracted from the written responses to the five different questions using the text mining 
software program Leximancer (Smith, 2000).  This software is a method for transforming 
lexical co-occurrence information from natural language into semantic patterns in an 
unsupervised manner … the software uses algorithms which are statistical, but employ 
nonlinear dynamics and machine learning (Smith, 2000; Smith & Humphreys, 2006).  It 
should be noted that the main purpose of Leximancer is to analyse large amounts of text, into 
themes within concepts, and it is very much more sophisticated than a word counting 
instrument.  A range of sources has verified the validity and reliability of Leximancer (Penn-
Edwards, 2010; Smith & Humphreys, 2006) and the operational processes and advantages are 
accessible from other recognised academic sources (Smith, 2000; Sotiriadou, Brouwers & Le, 
2014).  
The search phrase ‘alternatives for action’ was used to extract the meaningful text 
surrounding this group of words.  Of the total number of participants (N=214) responses, 
thirty-one yielded no data that could be coded into a theme or concept by Leximancer, as 
their transcripts did not address directly or indirectly the specific relevant question.  
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Consequently, the total number of responses available for analysis was one hundred and 
eighty-three (N=183). 
 
 
SOLO Analysis  
 
The two concepts identified from the Leximancer output, and employed for the 
purpose of analysis were ‘alternative’ and ‘teacher’.  The relevant textual extracts identified 
by Leximancer for these two concepts were analysed using SOLO.  Four procedural steps 
were enacted. 
Firstly, all the responses for question (iv) extracted by Leximancer were printed on 
separate pieces of paper.  From this point on, the process follows a pattern where responses 
were carefully read and the complexity of the responses determined.  The various types of 
responses that showed a marked similarity in complexity were placed in piles.  When 
responses appeared to deviate from the emerging patterns, they were put in a separate pile 
until the process of building piles was completed.  This process allowed for a better 
understanding of where the outlying responses would fit.  If a response still did not fit it 
became a pile of one response.  
Secondly, a briefly worded summary description regarding why the responses were 
grouped into a common pile was undertaken.  Following this step, a recheck was completed, 
as the possibility existed that some of the responses would no longer comply with the 
structural complexity of other responses for that pile.  These non-fitting items were moved to 
a more appropriate pile or became a part of a new pile.  Common themes and descriptions 
were arrived at, which acted as a summary, for the coalesced responses. 
Thirdly, the piles of answers were arranged in order of quality, which was determined 
by considering the reasoning and complexity of the response.  This process led to groups of 
responses that could be placed along a continuum of complexity.  This step was undertaken 
by starting with the responses representing the lowest level, where the response focused on 
one thing or idea.  Then responses at the next level were selected where there was a focus on 
a number of steps or ideas, and then responses were compiled where multiple ideas were 
linked.  There were some in-between piles where it was evident that responses showed some 
attempt to provide more than one idea but did not quite achieve the objective.  Similarly, 
there were responses that demonstrated a lot of ‘things or information’ but the link between 
them was not explicit.  These categories/piles were closely re-examined to ensure a close-as-
possible match with SOLO level descriptions namely: prestructural (P); unistructural (U); 
multistructural (M); relational (R); or, extended abstract (EA).   
Finally, this whole process was repeated.  As noted previously, the SOLO levels 
within each mode are based on emerging ‘elements’ evident in the data, that was focused on 
the 183 students’ scripts that were codable.  Table 2, provides lists of the ‘key’ words that 
link to each SOLO level.  
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SOLO Level                                         Some key elements (word usage) 
Prestructural             No elements relevant to alternative strategies for dealing with the incident as a PSTE 
Unistructural             should, good things, attitude, popular, normal, option, instruction, fair, praise, feel 
2Multistructural        could, feedback, collaborative, learning, explanation, adapted, student-centred, variety, 
implement, communication, opportunity, motivation, encourage, demonstrate, decision 
making, understanding, enabled 
3Relational                supporting, multiple, outlook, reinforced, environment, helping, acknowledging, evaluating, 
fulfilment, realised, impact, knowledge, relationships, adjust, range, include 
4Extended Abstract   capabilities, reflecting on, create, pedagogies, modified, critiqued 
Table 2: Key elements of SOLO analysis 
 
Of note, the words in Table 2 are those appearing within the students’ responses, that 
demonstrates the complexity of the language used at the different SOLO levels.  The results 
section provides samples of the use of particular words within a context. 
 
 
Data Coding Inter-rater Reliability Checks 
 
The data were double checked for coding.  With a time-gap of approximately ten days 
between coding, each of the three researchers coded the data independently, using the SOLO 
coding method described in the previous section.  The blind coding results were compared, 
using a random sample of texts (n=40), and the ensuing discussion addressed coding 
differences.  There was an average of a 72% intercoder reliability co-efficient between the 
three coders.  Initially this process was undertaken between the first and second author, and subsequently between the 
first and third author.  This procedure was undertaken to increase the researchers awareness of, and 
immersion in, the data with the aim of increasing reliability.  
 
 
Results 
 
A response for each SOLO level is provided as an example in Table 3.  These quotations 
are taken directly from the texts provided by different participants.  As is evident in Table 3 
the responses are predominantly declarative, and in the concrete symbolic mode. 
  
 
2 Scrutiny of the text following SOLO coding showed that lower level elements can appear with the higher-level SOLO 
responses, but higher-level elements are not present in lower SOLO levels.  
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SOLO level Example 
Prestructural “I could have decided to wander off around the then developing 
Sydney Olympic park at the time.” 
No attempt to address the issue, and no understanding of what 
suitable alternatives may be presented evident in the data. 
Unistructural “Students should have had the option of completing the activities 
not in view of the whole class.” 
The response focuses on a single aspect. 
Multistructural “As an alternative the teachers could have assessed students 
individually in a written exam. Another alteration that could have 
improved the task for select students would have been for the 
groups to have been randomly assigned, or picked by teachers.” 
The response refers to more than one solution about the 
alternatives for action, but there is no connection between each 
alternative. 
Relational “There are plenty of alternatives to choose from when dividing 
students into groups that do not cause embarrassment, depend on 
popularity, leave anybody out, and be supportive. This can 
include giving everybody a number, grouping students 
alphabetically or even getting the students to choose a coloured 
pencil out of a selection of about four. The aim should be to 
divide students evenly, without anyone having to be chosen or left 
out. This means that the students still have the opportunity to be 
in a group with some of their friends, mingle with classmates that 
they may not usually associate much with and everyone is on 
more of an equal playing field.  Throughout my past two 
professional experience placements, I often observed this method 
in the PDHPE lessons that were taught. It was in these 
placements that I realised how much of an impact previous 
experiences had on my own teaching style and methods. I will 
definitely never include this process of group selection when 
dividing up students in my classroom no matter what the subject 
area.” 
The response makes a strong link between the various issues 
related to the solutions and their possible implications. 
Extended abstract “Alternatively, the teacher could have put the students into 
groups themselves, allowing the teams to be more even with no 
one feeling unwanted or left out. From my perspective the teacher 
should know each of their students’ capabilities so they would 
know how to make equal teams, and should know from 
observation the friend groups of their students, and so should 
have been able to see the captains always just chose their friends 
and the more popular students. In element two of the professional 
teaching standards it is explained, “teachers should know their 
students and how they learn”.  As the teacher was not aware of 
the great effect this had on students, they could have used 
evaluations for lessons, including self-evaluations such as 
verbally from a range of students and nonverbally from 
observation”. 
The response presents issues relating to the needs of a wide 
variety of individuals involved in the incident and beyond the 
scope of the original question. 
Table 3: SOLO levels – Examples from preservice teacher education students’ responses 
 
Table 3 provides examples that indicate the use of a variety of word elements, in 
addition to those listed in Table 2, that demonstrate a change in the complexity of the 
answers, and hence the move from prestructural through to extended abstract SOLO levels.  
The results for the application of SOLO coding to all responses for male and female and 
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mode of study (on and off campus) are shown in Table 4.  However, to reiterate, text analysis 
was included only if there was sufficient information about the targeted question in the 
response to enable classification into an appropriate SOLO level, i.e., (N=183).  
 
SOLO Level Cohort 
 On Campus 
Female 
On Campus 
Male 
Off Campus 
Female 
Off Campus 
Male 
Total Number 
No. (%) 
 Number % Number % Number % Number % 
Prestructural 1 2.7 0 0 1 1 0 0 2   (2) 
Unistructural 9 24.3 6 43 22 22.7 6 43 43 (23) 
Multistructural 23 62.2 6 43 53 54.6 5 36 87 (48) 
Relational 10 27.0 2 14 29 30 3 21 44 (24) 
Extended 
Abstract 
0 0 0  6 6 1 7 7   (3) 
Total 43 14 111 15 183 
Table 4: Statistics pertaining to SOLO levels  
 
As shown in Table 4, there are differences between on and off campus, and male 
compared with female students’ responses.  There are five major findings from this research 
with implications for preservice teacher education.   
Firstly, the most prevalent SOLO response level was multistructural (48%), which 
was about double the frequency of both unistructural and relational responses at 23% and 
24% respectively.  Prestructural and extended abstract responses were relatively infrequent at 
2% and 3% respectively.    
Secondly, unistructural responses were more frequently produced by males than 
females, at 43% of males both on and off campus, compared to 24% and 22% of females.  
Thirdly, females present with the highest percentage of multistructural responses, both on and 
off campus.  Fourthly, relational responses were more frequently constructed by females 
(27% on campus and 29% off campus), than males (14% on campus and 21% off campus).  
Finally, the extended abstract responses are only evident from off campus students (6% 
females, 7% males) with no examples for the on campus participants.  
In summary, the quality of reflection provoked by the teacher biography task was 
variable, with some students engaging only superficially with the task, with approximately 
one third of the biography responses reflecting higher order (relational and extended abstract) 
levels of complexity.  Moreover, females tended to produce more higher order responses and 
the highest quality responses were developed by off campus students.  
 
 
Discussion 
 
The prevalence of the concrete symbolic responses in the results is partly due to the 
nature of the task, in that the question itself was not conducive to a more abstract response.  
That is, the question did not encourage students to draw on theoretical knowledge gained in 
previous university studies.   
With regard to the levels of learning, the majority of responses fell within the 
multistructural level, which is a common finding for other research of tertiary students’ 
SOLO based responses to a variety of research topics.  These include: Lloyd and Mukherjee 
(2013) in the examination of preservice teachers’ evaluations of ICT pedagogical practice; 
Chan, Tsui, Chan and Hong’s (2002) investigation into students’ learning outcomes; and 
Karaksha, Grant, Niru, Nirthanan, Davey and Anoopkumar-Dukie’s (2014) work pertaining 
to E-Learning tools.  Caniglia and Meadows (2018) determined that in two out of three 
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groups, the majority of responses were multistructural with the third group’s responses 
determined to be unistructural when pre service teachers were asked to classify strategies 
used to solve ‘One Question Problems’. 
Hence, while the content and value-neutral nature of SOLO aligns itself well to 
assessing the quality of value and affect-laden personal reflective tasks such as teacher 
biographies, the preponderance of multistructural responses may also present a potential 
limitation of using SOLO to summatively assess such learning activities.  Assessing teacher 
reflection is important, but has been shown to be problematic because of vague criteria and 
limited reliability levels (Lee, 2005).  Having the majority of responses at the multistructural 
level may not be consistent with the level of discrimination expected of university summative 
assessment.  So, while teacher biography is a very useful activity to include in PSTES for PE, 
consideration needs to be given to whether, and to what extent, such activities should form 
part of students assessment.  However, we would argue that because of the power of 
assessment in engaging and driving student learning, it is appropriate for teacher biographies 
to be part of the assessment of a PSTE course.  Notwithstanding, it is necessary that clear 
structural criteria of SOLO be incorporated to measure the depth of responses. 
Of special note, male students studying in both the on campus and off campus mode 
presented with the highest percentage of unistructural responses, namely 43%, while the 
females’ results were approximately half that figure.  Both cohorts of females scored higher 
percentages for multistructural and relational responses when compared to their male 
respondents.  These findings are consistent with evidence that females tend to outperform 
males in tertiary studies (Norton, Cherastidha & Mackey, 2018; Sheard, 2009; van Hek, 
Kraaykamp & Wolbers, 2016; Vialle, Thompson & Clark, 2008).  However, these authors 
also raise questions about how best to engage all students, especially males, in the extended 
thinking and reflection that can facilitate re-storying of existing narrative and identity.  
The extended abstract responses (n=7) that were only found in the off campus cohort 
may well reflect the profile of this cohort, being on average, ten years older than the on 
campus group.  This result is not surprising, given the recurring findings of research into 
higher education that mature-aged students exhibit more desirable deep and meaning-oriented 
approaches to their learning, partly because of their prior life experience (Richardson, 1994), 
and achieve higher final degree grade point average (GPA) compared to young 
undergraduates (Sheard, 2009). 
 
 
Conclusion 
 
This research has been conducted in a PE pedagogy preservice primary teacher 
education program, and has focused on PSTES recollections of incidents that they 
experienced or witnessed during PE or sport whilst they were at school.  The teacher 
biography exercise of recalling and recasting critical incidents and writing about their 
significance may provide a very powerful mechanism for helping PSTES to develop their 
teacher identities and improve their practice when teaching PE (Francis, 1997; Haynes, Miller 
& Varea, 2016).   
If the aim is to facilitate PSTES to be able to link theory and practice in their 
subsequent teaching there is a need to provide scaffolding to elicit formal responses in 
reflective tasks such as teacher biographies.  SOLO can be employed both to design the 
teacher biography tasks and determine whether theory has been applied in student responses.  
The paucity of responses in the formal mode is a key finding of this research and if the stated 
aim is for PSTES to be informed by theory then greater scaffolding is recommended for 
students to integrate appropriate theoretical concepts with their reflective practice. 
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In the context of our assessment tasks in the teacher education program, the practical 
value of the use of the critical reflection to improve the relationship between this well-
established tool to recast critical incidents, is broadly established.  To build on the findings of 
this research, the authors are scaffolding the teacher biography task to elicit a greater focus 
from the students on the multifaceted knowledge of best practice in Physical Education.  The 
further exploration of the use of the SOLO taxonomy is a new approach in both the question 
and the assessment.  This way forward has already been adopted by the research team, as a 
solution to the apparent lack of depth or complexity of responses as referenced by the SOLO 
model.   
A specific question regarding the applicability of the teacher biography experience to 
future teacher practice has been adopted into the preservice teacher education program for the 
Primary Physical Education pedagogy units.  Probes and prompts are being trialled to 
encourage a more relational response to the teacher biography activity.  This action may also 
lead to a requirement for PSTES themselves to learn the theory of the SOLO model, in line 
with  suggestions in a different higher education context (Prakash, Narayan, & Sethuraman, 
2010), and how to apply it to enhance reflection on their experiences and their practice, 
specifically in relation to critical incidents in both their past, and their future.  As SOLO is 
used in various ways across primary, secondary and tertiary education systems, this approach 
to analysis would be useful learning, quite apart from its specific application in teacher 
biography.  SOLO can be, not only a useful way to evaluate and assess the quality of PSTES 
responses to a teacher biography task, but may also potentially help these generalist teachers 
to understand the connections between their own past experiences, and the kind of 
experiences they may provide to their own students. 
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